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ANTI-THEFT DEVICE FOR BICYCLE LOCK

BACKGROUND OF THE INVENTION

1. Fields of the invention

The present invention relates to a bicycle lock, and more
particularly, to an anti-theft device for a bicycle lock.
2. Descriptions of Related Art

U.S. Patent No. 6,341,927 owned by the applicant discloses a
tamper resistant fastener which provides a compact and light fastener, and
can be used to secure wheel hubs and quick-releases of bicycle seats. The
tamper resistant fastener can only be rotated by a specific key.

U.S. Patent No. 8,061,169 owned by the applicant discloses a
locking system with hidden keyed access and which 1s an improved system
relative to U.S. Patent No. 6,341,927. The locking system is used to a
U-shaped shackle, and can be used on bicycles or auto-bikes. The locking
system has to be stored in a basket or a storage space when not in use.

The present invention intends to provide an anti-theft device for
bicycle locks and the device prevents unauthorized persons to use three
tools to unlock the lock.

SUMMARY OF THE INVENTION

The present invention relates to a bicycle lock and comprises a

U-shaped body and a pivotal portion which is pivotably connected to the
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first end of the U-shaped body, and a head is formed on the second end of
the U-shaped body and has a lock unit received therein. The bicycle lock is
a loop-shaped lock when the pivotal portion 1s connected to the head. The
lock unit includes a nut and a core unit which is co-rotated with the nut. The
core unit has a core and a restriction plate which is co-rotated with the core.
The restriction plate has a notch defined radially in the outer periphery
thereof. A safety unit is received in the lock unit and has an engaging
member and a resilient member. The engaging member is axially received
in the head and located adjacent to the core unit and the nut. The engaging
member includes a base and a protrusion which extends from the top of the
base. The resilient member has the first end thereof biasing the rear side of
the engaging member. When the lock unit is locked, the engaging member
1s biased by the resilient member, and the base 1s engaged with the notch of
the restriction plate to prevent the core unit from being rotated. The
protrusion contacts the outer periphery of the nut to prevent the nut from
being rotated by unauthorized tools.

Preferably, the head includes an installation hole, and the core unit
and the nut are received in the installation hole. A cap is connected to the
head and partially closes the installation hole. The cap includes an access
slot which communicates with a through hole located beneath the access

slot. The through hole communicates with the installation hole.
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Preferably, the protrusion of the engaging member is a
hook-shaped protrusion. A neck is connected between the base and the
protrusion.

Preferably, the installation hole includes a path defined radially in
the periphery thereof. A post extends from the inner bottom of the path and
1s lower than the head. The post includes a threaded hole defined therein.
The engaging member is movably received in the path. A bolt extends
through the second end of the resilient member and is connected to the
threaded hole of the post.

Preferably, the neck includes a recess defied in the rear side
thereof, and the first end of the resilient member 1s engaged with the recess.

The protrusion of the engaging member presses the outer
periphery of the nut, and the base of the engaging member is engaged with
the restriction plate of the core unit. The engaging member secures the nut
and the core unit when the lock is in locked status. When even three
unauthorized tools are used, the nut and the core unit are not rotated easily,
and this feature prolongs time required to unlock the bicycle lock of the
present invention.

When using a correct key, the key pushes the engaging member
away from the restriction plate and the nut, and the key is engaged with the

nut and rotates the core unit to unlock the bicycle lock easily.
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The present invention will become more apparent from the
following description when taken in connection with the accompanying
drawings which show, for purposes of illustration only, a preferred

embodiment in accordance with the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view to show the bicycle lock of the present
mnvention;

Fig. 2 shows that the pivotal portion i1s separated from the head,
and the bicycle lock of the present invention 1s unlocked;

Fig. 3 is an exploded view to show the nut, the cap and the key of
the bicycle lock of the present invention;

Fig. 4 is an exploded view to show the core unit, the engaging
member, the resilient member and the head of the bicycle lock of the
present invention;

Fig. 5 1s a side cross sectional view to show that the key is to be
inserted into the head of the lock;

Fig. 6 is a top cross sectional view to show that the bicycle lock is
in locked status;

Fig. 7 1s a side cross sectional view to show that the key is
inserted into the lock, and the engaging member 1s pushed to compress the

resilient member;
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Fig. 8 is a top cross sectional view of the bicycle lock disclosed in
Fig. 7, and

Fig. 9 is a top cross sectional view to show that the key is rotated
to unlock the bicycle lock.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figs. 1 and 2, the bicycle lock 10 of the present
mvention comprises a U-shaped body and a pivotal portion 11 which is
pivotably connected to the first end of the U-shaped body. A head 12 is
formed on the second end of the U-shaped body and has a lock unit 20
received therein. The bicycle lock 10 is a loop-shaped lock when it is
locked and the pivotal portion 11 is connected to the head 12. When the
bicycle lock 10 is unlocked, the pivotal portion 11 is separated from the
head 12, and an opening is formed in the U-shaped body, the U-shaped
body is able to be used to lock a wheel or any desired positions of a bicycle.
Akey 40 1s used to lock or unlock the bicycle lock 10.

As shown in Figs. 3 and 4, the lock unit 20 and the key 40 are
disclosed in U.S. Patent Number 6,341,927. The lock unit 20 includes a nut
22 and a core unit 25. The nut 22 is fixed to the core unit 25 and includes at
least three cutouts 221. The core unit 25 1s co-rotated with the nut 22. The

core unit 25 has a core 251, a spring 252 and a restriction plate 26 which is
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biased by the spring 252 and co-rotated with the core 251. The restriction
plate 26 has a notch 261 defined radially in the outer periphery thereof.

The core unit 25 is installed in the installation hole 23 of the head
12, and the nut 22 1s connected to the top of the core unit 25 and located on
the restriction plate 26. Specifically, the core 251 extends through the
central hole of the nut 22, such that when the key 40 1s engaged with the nut
22 and rotates the nut 22, the core 25 1s rotated.

A safety unit 30 is received in the lock unit 20 and has an
engaging member 33 and a resilient member 34. The engaging member 33
1s axially received in the head 12 and located adjacent to the core unit 25
and the nut 22. The installation hole 23 includes a path 31 defined radially
in the periphery thereof. The engaging member 33 is movably received in
the path 31. A post 32 extends from the inner bottom of the path 31 and is
lower than the head 12. The post 32 includes a threaded hole 321 defined
therein. A bolt 35 extends through the second end of the resilient member
34 and is connected to the threaded hole 321 of the post 32. As shown in
Figs. 3, 4 and 5, the engaging member 33 includes a base 331 and a
protrusion 332 which extends from the top of the base 331. The protrusion
332 of the engaging member 33 is a hook-shaped protrusion. A neck 333 is
connected between the base 331 and the protrusion 332. The neck 33

includes a recess defied in the rear side thereof, and the first end of the
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resilient member 34 is engaged with the recess. The engaging member 33 is
biased by the resilient member and movable in the path 31.

After the core unit 25 and the nut 22 are received in the
mstallation hole 23, and the safety unit 30 is installed in the path 31, a cap
21 is connected to the head 12 and partially closes the installation hole 23 to
hide the lock unit 20 and the safety unit 30 as shown in Fig. 3. The cap 21
includes an extension and a bolt extends through the hole in the extension
and fixes the cap 21 to the bicycle lock 10. The cap 21 includes an access
slot 211 which communicates with a through hole 212 located beneath the
access slot 211. The through hole 212 communicates with the installation
hole 23.

The key 40 includes an enlarged end portion 41 and multiple rods
42 extend from an inner end of the end portion 41. The end portion 41
radially enters into the access slot 211 and then inserted downward to be
engaged with one of the cutouts 221 to rotate the core unit 25 to lock or
unlock the bicycle lock 10.

As shown 1n Figs. 5 and 6, when the key 40 1s not yet inserted into
the lock unit 20, the base 331 of the engaging member 33 is engaged with
the notch 261 of the restriction plate 26 to prevent the core unit 25 from
being rotated, and the neck 333 of the protrusion 332 contacts the outer

periphery of the nut 22. The resilient member 34 provides a force to contact
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against the nut 22 to prevent the nut 22 from being rotated by unauthorized
tools.

When an unauthorized person uses three tools and tries to be
engaged with the three cutouts 221 of the nut 22 from the access slot 211,
the protrusion 332 blocks the cutouts 221 and the base 331 of the engaging
member 33 is engaged with the notch 261 of the restriction plate 26, so that
the nut 22 cannot be rotated easily. This feature can prolongs the time
required to unlock the bicycle lock 10.

As shown 1n Figs. 7 and 9, when the user insert the key 40 into the
lock unit 20 as described above, the end portion 41 of the key 40 pushes the
protrusion 332 away from the nut 22, and the engaging member 33 moves
in the path 31 and the resilient member 34 is compressed. The base 331 of
the engaging member 33 is disengaged from the notch 261 of the restriction
plate 26. The rods 42 are engaged with the cutouts 221 of the nut 22, so that
the key 40 1s rotated to rotate the core unit 25 to lock or unlock the bicycle
lock 10.

While we have shown and described the embodiment in
accordance with the present invention, it should be clear to those skilled in
the art that further embodiments may be made without departing from the

scope of the present invention.



CLAIMS:

1. A bicycle lock comprising:

a U-shaped body and a pivotal portion pivotably connected to a first end
of the U-shaped body, a head formed on a second end of the U-shaped body and
having a lock unit received therein, the lock unit having a nut and a core unit
which is co-rotated with the nut, the core unit having a core and a restriction plate
which is co-rotated with the core, the restriction plate having a notch defined
radially in an outer periphery thereof, and

a safety unit received in the lock unit and having an engaging member
and a resilient member, the engaging member axially received in the head and
located adjacent to the core unit and the nut, the resilient member having a first
end thereof biasing a rear side of the engaging member, the engaging member
having a base and a protrusion which extends from a top of the base, when the
lock unit is locked, the engaging member being biased by the resilient member,
and the base is engaged with the notch of the restriction plate to prevent the core
unit from being rotated, the protrusion contacting an outer periphery of the nut to
prevent the nut from being rotated by unauthorized tools.

2. The bicycle lock as claimed in claim 1, wherein the head includes an
installation hole, the core unit and the nut are received in the installation hole, a
cap 1s connected to the head and partially closes the installation hole, the cap
includes an access slot which communicates with a through hole located beneath

the access slot, the through hole communicates with the installation hole.
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3. The bicycle lock as claimed in claim 1, wherein the protrusion of the
engaging member is a hook-shaped protrusion, a neck is connected between the
base and the protrusion.

4. The bicycle lock as claimed in claim 2, wherein the installation hole
includes a path defined radially in a periphery thereof, a post extends from an
inner bottom of the path and is lower than the head, the post includes a threaded
hole defined therein, the engaging member is movably received in the path, a bolt
extends through a second end of the resilient member and is connected to the
threaded hole of the post.

5. The bicycle lock as claimed in claim 3, wherein the neck includes a
recess defied in a rear side thereof, the first end of the resilient member is engaged

with the recess.
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